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Fig. 2 Processes of crack propagation simulation
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Table 1 Pattern recognition results of piezoelectric sensor
i;ﬁ;ﬂk%ﬁé&m TR s YK E/mm LG B Xk i AR U 25 R
(0.806,1.386,1.208,0.44) (30.7, 32, 29.9, 28.9) 11 1 1
(0.842,1.268,1.089,0.402) (32, 31.5, 32, 30. D 12 2 2
(0.629,1.033,0.903,0.332) (32.2,32.2, 31.7, 30. 1) 13 3 3
(0.726,1.033,0.943,0. 344) (32.5,32.7, 31.9, 30.4) 14 4 4
(0.593,0.922,0.904,0. 360) (32.8, 33.1, 32, 30.5) 15 5 5
(0.587,0.880,0.895,0. 326) (36, 34.1, 32.7, 30.7) 16 6 4
(0.422,0.776,0.7,0.212) (34.4, 35.5, 32.9, 30.8) 17 7 7
(0.325,0.7,0.717,0.212) (35.6, 36.7, 34.1, 31.5) 18 8 8
(0.373,0.679,0.691,0.194) (36, 37.7, 33.8, 32) 19 9 9
(0.385,0.512,0.548,0. 14) (37.3, 38.9, 35.3, 32.8) 20 10 10
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A multi-sensor based crack propagation monitoring research

CHANG Qi * , YANG Weixi, ZHAO Heng. MENG Yao, LIU Jun, GAO Heming
School of Mechanical and Precision Instrument Engineering. Xi’ an University of Technology., Xi’ an 710048, China

Abstract. Fatigue crack propagation monitoring research is one of the main problems of structural health monitoring. In or-
der to ensure the reliable and safe operation of metal structures, it is necessary to monitor the fatigue crack growth process
of structures in real time. Aiming at the problem of structural crack propagation » Q’r\s'paper adopts two sensors, PieZoelec-
tric Transducers (PZT) and resistance strain gauge, and proposes a comprehen‘éiw'monitoring method to combine crack mo-
nitoring with passive monitoring method for continuous monitoring of stru\{r\aw";mage and active monitoring method sensitive
to small damage. so as to improve the monitoring level of crack profaégaﬁ%n. In this paper. the random forest algorithm is
used to identify the crack length, and the D-S evidence theory.

¢

's{w})ed to fuse the recognition results of the two sensors. The
crack propagation recognition result is more accurate \and\@{i‘e’gbre than the single sensor. In this paper, the experimental
4
study on crack propagation monitoring based on st\rain af\d)active Lamb wave is carried out. verifying the effectiveness and

practicability of the method for improving the acpqré&:)c;f crack propagation monitoring and identification.
Nt e
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Keywords: fatigue crack propagation %\?{n‘b'wgve; Random Forest (RF) ; data fusion; D-S evidence theory
’y

. ‘\\ 'y
) ’{\) s 4
¥ \ A \v‘
A A\

x4 '?) .
<\{‘>"
\ \\:‘;’
O~
\K) N v
A
%
o
. \\E:), >
\{\\ é

Received: 2019-08-02; Revised: 2019-09-09; Accepted: 2019-10-21; Published online: 2020-02-25 00:00

URL: http:/hkxb. buaa.edu.cn/CN/html/20200221. html

Foundation items: Natural Science Basic Research Program of Shaanxi Province (2018JM5112); Special Scientific Research Project of
Shaanxi Province Education Department ( 15JK1496); National Natural Science Foundation of China (51406164,
51775429)

% Corresponding author. E-mail: cghardrocker@ 163.com

223336-12





